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(54) ROLLING BEARING 

(57)Abstract: 

PURPOSE: To provide good rotational torque and a good vibration 
characteristic and to reduce noise by using a metallic lubricant, to 
prevent a.bearing ring and a rolling element from corroding so as to 
prolong the life, and to prevent the metallic lubricant from flowing out so 
as to make a rolling bearing suitable to the use under a high cleanliness 
environment. 

CONSTITUTION: In a rolling bearing 1 using a metallic lubricant 6, which 
is melted to be in liquid phase at the predetermined temperature, an 
inner bearing ring 2, an outer bearing ring 3, and a rolling element 4 are 
formed of ceramics mainly consisting of steel or silicon nitride, and in 
the inner bearing ring 2 and the outer bearing ring 3, a film 7 made of a 
nonreactive material on the metallic lubricant 6 covers at least the inner 
bearing ring 2 outer circumferential face, the outer bearing ring 3 inner 
circumferential face, and the rolling element 4 surface, while sealing 
members 5, 5 are installed on axial directional both sides between the 
inner bearing ring 2 and the outer bearing ring 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is anti-friction bearing using the metal lubricant which dissolves at predetermined temperature and will be in a liquid 
phase state. It is formed by the ceramics with which inside, an outer ring of spiral wound gasket, and a rolling element make steel 
or a nitriding silicon a subject. Anti-friction bearing characterized by what the seal member is attached in the shaft-orientations 
both sides between inside and an outer ring of spiral wound gasket for while the film which consists of material which does not 
react to an inrier-ring-of-spiral-wound-gasket peripheral face, outer-ring-of-spiral-wound-gasket inner skin, and the front face of a 
rolling element to the aforementioned metal lubricant at least among inside and an outer ring of spiral wound gasket is covered. 
[Claim 2] Anti-friction bearing according to claim 1 with which the aforementioned covering film consists of Mo, Ta, or W while 
the aforementioned metal lubricant consists of Ga or a Ga alloy. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to what started anti-friction bearing using the metal lubricant which dissolves at 
predetermined temperature and will be in a liquid phase state, especially gave the cure against a corrosion prevention to metal 
lubricant, and the outflow preventive measures of metal lubricant. 
[0002] 

[Description of the Prior Art] Conventionally, solid lubricants, such as fluid lubrication agents, such as grease, or a soft metal, are 
known as lubricant used for anti-friction bearing. 

[0003] A fluid lubrication agent cannot be used for anti-friction bearing which is easy to flow out during an operation though 
minute to the bearing exterior, and is used, for example under high cleanliness environment, such as a vacuum equipment, since 
vapor pressure is high. For this reason, it is an inclination using a solid lubricant as anti-friction bearing used for the bottom of the 
aforementioned environment. 

[0004] However, generally, since a solid lubricant tends to exfoliate with rotation while rotation torque and an oscillation 
characteristic are bad and noise is loud compared with anti-friction bearing which uses a fluid lubrication agent, anti-friction 
bearing using the solid lubricant has the trouble that the life as anti-friction bearing is short. Moreover, since the minute wear 
powder by the aforementioned exfoliation may come out to the bearing exterior, it is not necessarily the optimal in the use under 
high cleanliness environment. 

[0005] Then, invention-in-this-application persons considered using for anti-friction bearing the metal lubricant which dissolves 
at predetermined temperature (temperature under operation), and will be in a liquid phase state as what is replaced with the 
aforementioned solid lubricant. It may become low noise, while excelling in rotation torque and an oscillation characteristic 
compared with anti-friction bearing using a solid lubricant, when it is this. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in using the above-mentioned metal lubricant, the following troubles arise. 
Although metal lubricant is used as Ga or Ga alloy, since these tend to corrode the steel materials which are materials of inside, an 
outside bearing washer, and a rolling element, a life becomes remarkably short - an orbital portion will be damaged within a 
short period. Moreover, since it is premised on use in high cleanliness environment, the outflow preventive measures of the metal 
lubricant of a liquid phase state are needed. 

[0007] this invention prevents the outflow of metal lubricant and aims at having been suitable for the use under high cleanliness 
environment while it attains reinforcement as neither a bearing washer nor a rolling element is corroded, though it is made to 
become low noise in view of such a situation while excelling in rotation torque and an oscillation characteristic using metal 
lubricant. 
[0008] 

[Means for Solving the Problem] In anti-friction bearing using the metal lubricant which dissolves this invention at predetermined 
temperature and will be in a liquid phase state It is formed by the ceramics with which inside, an outer ring of spiral wound 
gasket, and a rolling element make steel or a nitriding silicon a subject. While the film which consists of material which does not 
react to an inner-ring-of-spiral-wound-gasket peripheral face, outer-ring-of-spiral-wound-gasket inner skin, and the front face of 
a rolling element to the aforementioned metal lubricant at least among inside and an outer ring of spiral wound gasket is covered, 
it is considering as the composition in which a seal member is attached in the shaft-orientations both sides between inside and an 
outer ring of spiral wound gasket. 

[0009] Mo, Ta, or W has [ the aforementioned metal lubricant / the aforementioned covering film ] respectively Ga or Ga alloy 

desirable [ in addition, ] again. 

[0010] 

[Function] While preventing the corrosion of inside, an outside bearing washer, and a rolling element in using the metal lubricant 
which dissolves at predetermined temperature and will be in a liquid phase state in short, it is devising so that sealing 
performance may be secured. Therefore, while excelling in rotation torque and an oscillation characteristic compared with the 
case where a solid lubricant is used, it is low noise, and moreover, the corrosion of inside and an outside bearing washer, or a 
rolling element is suppressed as much as possible, and a long-life life is attained. 
[0011] 
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[Example] Hereafter, it explains based on the example which shows the detail of this invention to drawing 1 and drawing 2 . 
Drawing 1 is the vertical section side elevation of anti-friction bearing, and one shows among drawing the whole anti-friction 
bearing which consists of a deep groove type full type ball bearing etc. the seal of two or more 4 or 2 rolling elements which this 
anti-friction bearing 1 becomes from an inner ring of spiral wound gasket 2, an outer ring of spiral wound gasket 3, and a ball — 
members 5 and 5 — having --****-- inside, outer rings of spiral wound gasket 2 and 3, and a seal — restoration enclosure of the 
metal lubricant 6 to which the melting point consists of Ga or Ga alloys 25 degrees C or less (Ga-In, Ga-In-Sn, etc.) is carried out 
in the annular space enclosed with a member 5 

[0012] Among these, inside, outer rings of spiral wound gasket 2 and 3, and a rolling element 4 are formed with the ceramics 
which make a subject SUJ2, SUS, SKH, or a nitriding silicon, and the film which consists of material, for example, Mo 
(molybdenum), Ta (tantalum), or W (tungsten), which does not react to metal lubricant 6 is covered with the sputtering system 
etc. by all these front faces. The sign 7 is given to this covering film. In addition, after forming this covering film 7 by the 
sputtering system, it is desirable by performing hydrogen-reduction processing to remove oxygen. By this covering film 7, since it 
will be hard coming to dissociate once the metal lubricant 6 which consists of Ga or a Ga alloy joins together, lubricity becomes 
much more good. 

[0013] a seal - the thing of the product made from Mo (molybdenum) for example, non-contact type [, such as a shield board, ] 
attached in an outer ring of spiral wound gasket 3 so that a member 5 may form a minute crevice to the peripheral face by the side 
of the shaft-orientations ends of an inner ring of spiral wound gasket 2 is adopted this seal — the wetting inhibitor (illustration, 
sign abbreviation) which makes titanium oxide etc. a subject applies to the front face of a member 5 — desirable - further — an 
inner ring of spiral wound gasket 2 - setting - a seal - it is desirable to apply the above-mentioned wetting inhibitor also to the 
field which forms a minute crevice between members 5 a seal - you may create a member 5 by Ta (tantalum) or W (tungsten) 
besides Mo (molybdenum) Moreover, when using usual carbon steel and usual SUS material, the above-mentioned covering film 
7 is given. 

[0014] By the way, this anti-friction bearing 1 is used for X-ray tube assembly 1 0 as shown in drawing 2 . For a cathode member, 
the axis of rotation tubed [ 13 ] in an anode plate member and 14, and 1 5, as for Rota and 17, shaft-like supporter material and 16 
are [ 1 1 / an X-ray tube and 12 / a stator and 18 ] fluid metals among drawing. And the above-mentioned anti-friction bearing 1 is 
infixed in two places left to shaft orientations between the supporter material 1 5 and the axis of rotation 14. Moreover, the fluid 
metal 18 is the same as that of the metal lubricant 6 mentioned above, as operation of this X-ray tube assembly 10 - cathode - 
the electron which a member 12 generates - cathode - a member 12 and an anode plate — the electrostatic field formed between 
members 13 -- high-speed — accelerating - an electron beam — forming -- this electron beam - the above-mentioned anode plate 
— making a member 13 irradiate - an anode plate - an X-ray is generated from a member 13 and outgoing radiation is carried 
out from the aperture 1 9 of X-ray tube 1 1 

[0015] Although the interior of X-ray tube 1 1 becomes an elevated temperature in such X-ray tube assembly 10, when using 
anti-friction bearing 1 for such hot environments, it is desirable to set up comparatively greatly the crevice between the - outer 
rings of spiral wound gasket 2 and 3 and a rolling element 4 (bearing clearance) more than with C4 by J1S among anti-friction 
bearings 1 in consideration of thermal expansion. Moreover, since anti-friction bearing 1 has filled up not only the rolling element 
4 but metal lubricant 6 also with such hot environments between inside and an outer ring of spiral wound gasket 2, and 3, thermal 
conductivity has become good and it is excellent in a thermolysis operation with hot environments. 

[0016] In addition, this invention is not limited only to the above-mentioned example, but, of course, it can apply to anti-friction 
bearing type [ various ]. Moreover, you may be the Bi-In-Pb-Sh alloy which contains relatively many bismuths (Bi) other than Ga 
or Ga alloy mentioned above as metal lubricant 6, the In-Bi alloy which contains many In(s) relatively, and an In-Bi-Sn alloy. 
Furthermore, it can suppress to the rmnimum that the interior is corroded to metal lubricant 6 though ceramics, then the minute 
pinhole should exist inside, outer rings of spiral wound gasket 2 and 3, and the rolling element 4 in the covering film 7. 
[0017] Moreover, what is necessary is just to give the outer-ring-of-spiral-wound-gasket inner skin and the 
inner-ring-of-spiral-wound-gasket peripheral face which touch metal lubricant 6 at least in the above-mentioned example, 
although the covering film 7 is given to all the front faces of inside and outer rings of spiral wound gasket 2 and 3. 
[0018] 

[Effect of the Invention] In this invention, while attaining reinforcement as neither a bearing washer nor a rolling element was 
corroded though it excelled in rotation torque and the oscillation characteristic and being considered as low noise by using the 
metal lubricant which dissolves at predetermined temperature and will be in a liquid phase state, defluxion of metal lubricant 
should be prevented and it should be suitable for the use under high cleanliness environment. 

[001 9] And since not only a rolling element but metal lubricant exists between - outer rings of spiral wound gasket among 
anti-friction bearings and the thermolysis operation is [ thermal conductivity becomes good and ] excellent, it is suitable also for 
use by hot environments. 
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